SUMMARY Stumpy is a new chondrodystrophic mutant in the mouse. The condition is inherited as a fully penetrant Mendelian recessive, and is not allelic with brachymorphic, achondroplasia, or stubby-three similar, previously described mutants. No chromosomal position has yet been assigned to the gene.
Chondrodystrophic mutants in the house mouse have aroused interest in the past 10 years as models for these conditions in man and domestic animals. In human achondroplasia (Warkany, 1971) and Dexter cattle (Crew, 1924 ) the limbs are shortened to a greater degree proximally than distally. The three chondrodystrophic mutants so far studied in the mouse have limb bones shortened proximally and distally by the same amount. The present work describes a mutant 'stumpy', symbol stm (Ferguson and Wallace, 1973) improvement, possibly because of slight increase in size conferred by brown (Gruneberg, 1952) .
These data give no case for sex-linkage or sexlimitation.
MORPHOLOGY
Almost every bone in the stumpy skeleton differs from normal, sometimes grossly, sometimes more subtly. This is shown in Fig. 3 (a-j) . Most dramatically affected are the proximal limb bones (humerus, femur) which are greatly shortened but not narrowed (Table, Fig.  3e, f) . Distal limb bones are shortened a little less (Fig.  3g) : limb girdles are also reduced (Figs. 3c and d) .
Points of muscle attachment (for example the deltoid tuberosity of the humerus, the trochanters of the femur, and the sacral tuberosity of the ilium) are increased in size giving the long bones a characteristic, almost winged, shape. The head of the femur is poorly developed, with little or no neck. In practice this arrangement seems to be fully functional: no dislocated hips were seen in the 12 alizarins studied.
Changes in other bones-for example, the increase in size of the vertebral bodies in a dorso-ventral plane and the remodelling of the vertebral foramina ( Fig. 3i and j)-are less striking. Even in the vertebrae points of muscle attachment (spinous process of T2 for exam-A new type ofchondrodystrophic mutant in the mouse ple) are still emphasised. Exostoses occur regularly on the shaft of the humerus and ventral aspect of the vertebral bodies (Fig. 3e, i, j) .
The skull (Fig. 3a) is not significantly reduced in length, but changes can be seen in the proportions of the mandible (Fig. 3b) .
Discussion
There can be no doubt that the skeletal abnormality in stumpy is systemic: all cartilaginous bones seem to be affected to a greater or lesser extent. Even the clavicle (a membrane bone) is shortened, presumably secondarily.
Throughout, the picture is of shortening combined with normal or even increased areas of muscle attachment. No doubt the enforced shortening of the muscles of the limb results in an increased diameter at rest, which gives the skinned stumpy body a particularly well-muscled appearance. Perhaps also as the mechanical advantage of the limb muscles is decreased by the proximity of origin and insertion an increase in absolute muscle mass is needed to maintain function.
As has been stated, in the mouse achondroplasias so far measured proximal and distal limb bones are shortened by a similar amount. In other conditions affecting the limbs (Ancon sheep, brachypod mouse, creeper chicken; Gruneberg, 1963) , the distal extremities are more severely shortened than the proximal bones. Stumpy's resemblance to Dexter cattle and, more importantly, to human achondroplasia in having greater proximal than distal shortening makes it a unique model of veterinary and medical interest.
There is evidence both from the way in which stm grows (Johnson, 1978) and from the ultrastructural appearance of its cartilage (Johnson, 1977) that differences between stm and other chondro-131 dystrophics may not be trivial. In a comparison between cn, bm, and stm tibiae and fibulae it was found that stumpy had a sudden check at around 14 days: cn and bm grew slowly throughout the period of study. Ultrastructural studies of stm cartilage showed rapid growth before 14 days, followed by a failure of newly formed chondrocytes to move apart after division allied with interdigitation of cell membranes.
The simple manner of its inheritance-a fully penetrating autosomal recessive-together with its full viability, and good fertility compared with most skeletal mutants, make for easy maintenance of a stumpy stock.
